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© A video picture written in the bit map memory 
(4) is displayed in a redetermined area on the dis- 
play screen (70) of the display device (7) within the 
computer main body (100). The masking memory (2) 
having a bit number equal to or less than the num- 
ber of the pixels of the video picture to be inputted 
is provided separate from the bit map memory (4). 



When the pixel data of the video picture data has 
been inputted, the input pixel data is selectively 
written in the bit map memory (4) based on the 
contents of the masking memory (2). In displaying a 
compressed picture of the input video picture on the 
display screen, an oblique line generating algorithm 
is used. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a picture dis- 
play device known as a scan converter, and relates 
more particularly to a video picture display device 
which is suitable for displaying an inputted video 
picture on a display screen of a computer 
equipped with a window environment. 

The scan rate of a display screen of a personal 
computer (hereinafter to be abbreviated as a "PC") 
or a work station (hereinafter to be abbreviated as a 
"WS") which is used as a computer is generally 
different from that of a screen of a television set or 
the like. Therefore, a video picture display device 
for displaying a video picture on the display screen 
of the PC or the WS by combining video pictures 
of a television set or the like requires a change of 
the scan rate. Accordingly, the video picture dis- 
play device is also called a scan converter. 

Normally, the scan converter stores data of a 
video signal in a video memory which is a memory 
unit (also called a frame memory). In the present 
specification, the scan converter will hereinafter be 
called a "video VRAM (video random access mem- 
ory)" in order to distinguish between this memory 
unit and a video memory for graphics which is 
located in the computer such as a PC and a WS. A 
read control unit within the scan converter (a 
graphics display unit) reads data within the video 
VRAM to match a display timing signal at the 
computer side and a picture change over control 
unit suitably changes over between read data from 
the video VRAM and read data for graphics display 
at the computer side and send the data to the 
display device. Thus, video pictures of the televi- 
sion or the like are combined for display on the 
display screen of the computer. Generally, a CRT 
display or a liquid crystal panel is used as a 
display device of the computer such as a PC or a 
WS. 

In recent years, great importance has come to 
be attached to an application for monitoring a tele- 
vision broadcasting program or for displaying a 
motion picture or a still picture such as animation 
pictures, for example, on the display device of the 
computer. An application for displaying various 
kinds of pictures as described above will be called 
a multi-media application in the present specifica- 
tion. 

In the mean time, along with the improvement 
in the performance of a processor for controlling a 
computer system as a whole and an increase in 
the capacity of the main memory loaded in the 
computer, a system environment as represented 
by a window system (hereinafter to be referred to 
as a "window environment") has come to be em- 
ployed extensively in recent years. Under this win- 
dow environment, a user opens (or displays) at 
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least one square window called a window on the 
screen of the display device to have a display of a 
desired application program within each window. 
Based on the window environment, a plurality 

5 of video pictures can be displayed simultaneously 
on a single screen so that this window environment 
can be combined with a multi-media application in 
a very suitable manner. Since the user can open a 
plurality of windows at desired positions on the 

w screen of the display device under the window 
environment, there is a case, however, that the 
windows may be superimposed with each other. 
For example, when two windows are partly super- 
imposed, the rear side window portion which is 

75 hidden by the front window needs to be controlled 
not to be displayed. 

When a multi-media application has been op- 
erated in the window environment, there arises 
such a case that a video picture is displayed within 

20 a window at the rear side of a plurality of windows 
which are partly superimposed with each other so 
that a part of the video picture can not be dis- 
played. Since the video picture data is being stored 
within the video VRAM which is separate from the 

25 graphics video memory, as mentioned above, it is 
necessary to have some skill to read video picture 
data in order to make a display of the video picture 
(particularly a motion picture) that has such an 
undisplayed portion as described above. 

30 Broadly, two methods are known as methods 

for obtaining a video picture which has a partly 
hidden portion. 

One method is to control so that writing of a 
partly hidden portion is prohibited when video pic- 

35 ture data is to be written in the video VRAM. This 
method will be called a writing mask control sys- 
tem in the present specification. 

The other method is to control, at the time of 
reading video picture data from the video VRAM, 

40 so as to select which one of video picture data that 
has been read from the video VRAM and graphics 
data that has been read from the graphics video 
memory should be displayed. This method will be 
called a keying control system in the present 

45 specification. 

A conventional writing mask control system is 
disclosed in the "Nikkei Electronics", June 24, 
1991 issue (No. 530), pp. 165-176. In the above 
literature, a 16-plane video memory is disclosed 

so which combines the graphics video memory and 
the video VRAM into one. One of the 16 planes is 
used as a writing mask plane for video picture data 
and the remaining 15 planes are allocated to either 
the video VRAM or the graphics video memory. 

55 Based on this structure, before writing video 

picture data into the planes that have been al- 
located to the video VRAM, it is necessary to read 
mask data of the mask plane and check for each 
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dot data of the video picture to see whether t-v? 
corresponding dot data is writable or write pronto 
ited in the video VRAM planes. If the mask data 
that has been read shows a write permit the cor- 
responding dot data is written in the video VRAM 
planes, and otherwise the data is abandoned. 

Under the above-described structure, the writ- 
ing mask data is necessary by the number equiv- 
alent to that of the pixels that constitute the display 
screen of the computer display device. For exam- 
ple, when the display screen of the display device 
is structured by the pixels of 1280 x 1024, mini- 
mum 1280 x 1024 x 1 bits are necessary and since 
the mask plane is structured by combining a plural- 
ity of general semiconductor memory devices, 
2048 x 1024 x 1 bits are necessary in total. This 
corresponds to two semiconductor memory de- 
vices of one megabits. 

On the other hand, in the case of a video signal 
of a television set, it is general that the video signal 
is digitally sampled by about 640 x 480 pixels in 
the case of the NTSC system, for example. Ac- 
cordingly, it is a waste of the memory to prepare, 
for one kind of video picture, pixels of the number 
corresponding to that of the display screen of the 
display device. In the case of loading a scan con- 
verter function in the computer such as a PC or a 
WC, the style of an option board is taken most 
Such an option board is required to be low in price, 
take small space for loading and consume low 
energy. 

Fig. 3 schematically shows, in the structure of 
the video memory of the above-described litera- 
ture, an operation from when video picture data is 
inputted in the graphics display device to when this 
video picture data is displayed on the display 
screen of the computer in the state a part of the 
video picture data is hidden by the other window. 

in Fig. 3, 70 shows a display screen of the 
display device of a computer. In the display, a 
window 71 for displaying a video picture and a 
graphics display window 72 are partly superim- 
posed with each other on the display screen 70. 
20' shows a mask plane in which a mask pattern as 
shown has been written in advance by a processor 
(not shown) within the computer by referring to 
information relating to the layout of windows of the 
display screen. 

In the mask plane 20', a hatched area 21 
corresponds to a window 71 for displaying a video 
picture in the display screen 70, and mask informa- 
tion (1 bit, for example "0") at this portion shows a 
permit of writing of video picture data in the video 
VRAM plane. Mask information (1 bit, for example 
"1 ") in other area 22 shows a prohibition of writing 
of video picture data in the video VRAM plane. 

The area 22 includes a cut portion 23 which 
corresponds to the portion of the window 71 hidden 
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by the window 72 in the display screen 70. 

10 schematically shows a memory capacity of 
the video picture data of 640 x 480 pixels. The 
inputted video picture data is sequentially written in 
5 the address corresponding to the window 71 on the 
display screen 70 of the video VRAM plane. In this 
case, writing of a part of the video picture data is 
prohibited by the mask information of the cut por- 
tion 23. 

70 As described above* a video picture can also 

be cut in the structure of the video memory of the 
above-described literature. However, there is a 
problem in this structure that no consideration has 
been given to simultaneously displaying a plurality 

75 of kinds of video pictures on the display screen 
due to the fact that as a mask plane a masking 
memory of the capacity equivalent to that of the 
pixels of the display screen of the computer is 
necessary, that the masking memory and the video 

20 picture data are written within the same memory 
and that only one bit (1 plane) is provided as mask 
information of the mask plane. 

Further, in the structure of the above-described 
literature, no consideration has been given to an 

25 expansion or a scaling down of a motion picture 
following an expansion or a scaling down of the 
window, and therefore, the size of the motion pic- 
ture will not change even if the sizes of the window 
have been changed. 

30 Considering the processing of the write control 

unit for controlling the writing of input video picture 
data into the video VRAM pfane, the write control 
unit needs to generate a two-dimensional address, 
and a method of generating the address becomes 

35 complex when it is desired to carry out a scaling of 
an expansion or a scaling down of a video picture 
on the display screen or to carry out a reversed 
display, that is an inversion of up and down and 
right and left, of the video picture by applying a 

40 special effect In the case of carrying out a scaling, 
the structure will become further complex when an 
occurrence of an alias (ruggedness in the display) 
is to be mitigated. 

Further, when the user has changed the shape 

45 of the window on the display screen in the struc- 
ture of the conventional video memory, it is neces- 
sary to update (rewrite) the mask pattern data of 
the mask plane in accordance with this change. 
However, if video picture data of the video VRAM 

50 plane has been rewritten in the middle of the 
updating of the mask pattern data, the video pic- 
ture which is displayed becomes unnatural be- 
cause considerable updating time is required. In 
general, during an updating of the mask pattern 

55 data, the stopping of the writing of the video picture 
data is considered. However, when the video pic- 
ture is a motion picture, a stop motion results 
during the write stopping period. 

4 
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Further, when the user has changed the shape 
of the window, the video picture data is written in a 
new window. In this case, if the video picture data 
so far been displayed in the window has not been 
deleted properly, the video picture data remains as 
a so-called "garbage data" in the display screen 
and the video VRAM plane, thus causing an incon- 
venient situation. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a video picture display device and a method 
for controlling the video picture display suitable for 
displaying a video picture in the computer system 
which employs a window environment- 
It is another object of the present invention to 
provide a video picture display device and a meth- 
od for controlling the video picture display which 
can perform a multiple picture processing in spite 
of a relatively simple structure. 

In order to achieve the above-described ob- 
jects, according to the preferred embodiments of 
the present invention, a masking memory is pro- 
vided independent of a video VRAM in the video 
picture input unit and the mask data of the masking 
memory is corresponded to the number of pixels 
that structure the video picture. 

Further, two mask memories may be provided 
in video picture input unit so that these mask 
memories are changed over at each end of video 
picture signal. 

Further, the mask data of the masking memory 
may be divided into groups for each scanning line 
of relevant video picture input and information relat- 
ing to position of the display screen and picture 
processing may be added to each group. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a configuration diagram of a first 
embodiment of the present invention. 

Fig. 2 is an explanatory diagram for explaining 
the process up to the display according to the 
present invention. 

Fig. 3 is a configuration diagram for explaining 
the display operation according to the prior art 
technique. 

Fig. 4 is a configuration diagram of a second 
embodiment of the present invention. 

Fig. 5 is a configuration diagram for showing 
one example of the masking memory structure. 

Fig. 6 is a diagram for showing an example of 
the structure of the masking memory when the 
window in the display screen is further divided. 

Fig. 7 is a configuration diagram for showing 
another example of the masking memory structure. 
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Fig. 8 is a configuration diagram of a third 
embodiment of the present invention. 

Fig. 9 is a configuration diagram of a fourth 
embodiment of the present invention. 
5 Fig. 10 is configuration diagram of a fifth em- 

bodiment of the present invention. 

Fig. 11 is a memory configuration diagram for 
showing a sharing of the keying and mask data 
storing memories. 
io Fig. 12 is an explanatory diagram of the scaling 

system to which the straight line generation al- 
gorithm is applied. 

Fig. 13 is an explanatory diagram for showing 
an example of the 1/2 scale down. 
15 Fig. 14 is an explanatory diagram for showing 

an example of the 7/26 scale down. 

Fig. 15 is a flow chart for showing one example 
of the straight line generation algorithm. 

Fig. 16 is a flow chart for showing another 
20 example of the straight line generation algorithm. 

Fig. 17 is a configuration diagram of a sixth 
embodiment of the present invention. 

Fig. 18 is a configuration diagram of a seventh 
embodiment of the present invention. 
25 Fig. 19 is a configuration diagram for showing 

an example of the pixel and line averaging unit. 

Fig. 20 is a diagram for showing a detailed 
structure of pixel averaging in the embodiment 
shown in Fig. 19. 
30 Fig. 21 is a diagram for showing an example of 

the weighting pattern for averaging which is used in 
the structure shown in Fig. 20. 

Fig. 22 is a configuration diagram of an eighth 
embodiment of the present invention. 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

At first, a first embodiment of the present in- 
40 vention will be explained with reference to Fig. 1 
and Fig. 2. 

Fig. 1 is a configuration diagram of the first 
embodiment of the present invention and Fig. 2 is 
an explanatory diagram for explaining the process 
45 until an input multi-media video picture is dis- 
played. Referring to Fig. 1, 110 designates a video 
picture display device, 1 an input unit of multi- 
media video picture data such as a motion picture 
and a still picture, 3 a write control unit of a video 
so VRAM 4, 2 a mask data storing memory, 5 a read 
control unit of the video VRAM 4, 8 a graphics 
display unit within a computer main body 100, the 
graphics display unit including a memory of a bit 
map corresponding to pixels that structure the dis- 
ss play screen of the display device, 6 a change-over 
control unit for controlling pictures between the 
multi-media picture output of the video VRAM 4 
and the graphics display output of the graphics 

5 
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display unit 8, and 7 a display device within the 
computer main body 100. 101 designates a CPU 
within the computer main body 100. Fig. 2 is a 
diagram for explaining the data flow up to the stage 
where input data 10 of the picture data input unit 1 
is displayed on a display screen 70 of the display 
device 7. 

The mask data storing memory 2 in Fig. 1 has 
mask bits corresponding to the number of pixels of 
the video VRAM 4, and it is assumed that data as 
shown by mask data 20 in Fig. 2 has been written 
in advance in the mask data storing memory 2 by 
the CPU 101 within the main body. In Fig. 2, a 
hatched area 21 corresponds to a data display area 
(or a window) 71 of the multi-media video picture 
data in the display screen 70 of the display device 
7, and this area is filled with information of mask 
disabling for writing the input video picture data 10 
in the video VRAM 4. Other area 22 corresponds to 
a part of a graphics data display area 72 other than 
the multi-media data display area 71 in the display 
screen 70, and this area is filled with information of 
write mask for not writing the input data 10 in the 
video VRAM 4. 

The write control unit 3 sequentially reads in 
advance the address of the mask data storing 
memory corresponding to the input video picture 
data 10. If the contents of the address is a mask 
disabling (area 21), the write control unit 3 operates 
so that the input data 10 is written in the video 
VRAM 4 and if the contents of the address is a 
write mask (area 22) the write control unit 3 op- 
erates so that the input video picture data 10 is not 
written in the video VRAM 4. In other words, the 
write control unit 3 for assigning the write position 
(address) to the video VRAM 4 reads the mask 
data of the masking memory 2 corresponding to 
the pixels of the video picture data and controls the 
writing by making decision whether the pixels are 
to be written in the VRAM 4 according to the 
contents of the read mask data. Based on this 
control, the input video picture data is clipped in 
the shape written in advance in the masking mem- 
ory 2. 

In the case of a television video signal, it is 
general that the television video signal is digitally 
sampled in about 640 x 480 pixel size in the case 
of the NTSC system, for example. Accordingly, if a 
write masking memory is available that has at most 
the capacity of the number of bits equal to that of 
the digital sample, it is possible to display the 
picture in a shape of a desired write area at a 
desired position even in the video VRAM that has a 
bit map (for example, 1280 x 1024) larger than the 
number of digital sample. In comparing the mask- 
ing memory of this system with the above-de- 
scribed prior-art technique, the masking memory 2 
shown in Fig. 1 requires a capacity of at most the 
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number of the bits equal to that of the digital 
sample of the input video picture data, while the 
masking plane of the prior-art technique is inte- 
grated with the graphics VRAM and the masking 

5 plane requires the bit map of the size equal to that 
of the pixel structure of the display screen of the 
display device. 

If a write masking memory 2 for allocating one 
bit to digital sample data of two pixels of an input 

io video picture has been allocated, it is possible to 
further reduce the capacity of the write masking 
memory 2 to one half. To be more specific, it is 
more common that when a video picture input is to 
be digitalized in the display system of YUV (lu- 

75 minance, chrominance 1, chrominance 2) in stead 
of RGB (red, green, blue), for example, the 
chrominance component of the UV is sub-sampled. 
In this case, since one set of chrominance compo- 
nent UV becomes input data for two luminance 

20 component Y, it is more convenient to use two 
pixels as a unit for the write masking processing. In 
this case, it is possible to reduce the capacity of 
the write masking memory 2 to one half of the 
original capacity. 

25 In general, when one bit of one-bit writing 

masking memory has been allocated to n-pixel 
digital sample data, the capacity of the write mask- 
ing memory 2 can be reduced to one n-th of the 
digital sample number of the input data. More 

30 specifically, when the chrominance component has 
also been sampled in a vertical direction in the 
YUV display system as described above, or when 
one set of chrominance component UV becomes 
input data for the luminance component Y of total 

35 four pixels, including two pixels both vertically and 
laterally, it is more convenient to carry out the write 
masking processing based on four pixels as a unit. 
In this case, it is possible to reduce the capacity of 
the write masking memory 2 to one quarter of the 

40 original capacity. As described above, according to 
the present embodiment, the capacity of the write 
masking memory 2 can be minimized so that the 
cost relating to the memory can be reduced. 

According to the prior-art technique, since the 

45 masking plane has been integrated with the video 
VRAM and the graphics VRAM shared memory, it 
has been necessary that the video VRAM 4 is read 
modified written when the write masking process- 
ing is performed. However, when the write masking 

so memory 2 is separated from the video VRAM 4 as 
in the present embodiment, it is possible to carry 
out a pipe line processing by setting parallel the 
reading of the write masking memory 2 and the 
writing into the video VRAM 4, so that the bus 

55 band width of the video VRAM 4 can be improved 
to be about double in the case of writing other 
picture in the video VRAM 4. With this arrange- 
ment, there is an effect that a maximum number of 

6 
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pictures that can be displayed simultaneously can 
be increased. 

In many cases, a display of a plurality of mo- 
tion picture windows is necessary in the video 
picture display device. The present invention can 
meet this requirement, and the present embodi- 
ment has a large effect of reducing the capacity of 
the write masking memory 2 which is necessary 
when a plurality of input units 1 are installed. 

As descried above, it is general that a video 
signal such as a television signal is digitally sam- 
pled in the size of about 640 x 480 pixels in the 
case of the NTSC system, for example. Accord- 
ingly, if a write masking memory having the capac- 
ity of at most the number of bits equal to the 
number of digital samples is available, it is possible 
to display a video picture in the shape of a desired 
write area at a desired position even in the video 
VRAM having a bit map (for example, 1280 x 1024) 
which is larger than the number of the digital 
samples. In other words, a designation of a writing 
position id the video VRAM is carried out by a unit 
for assigning the write position of the picture, and 
the video picture is clipped in a shape written in 
advance in the write masking memory by a unit for 
reading the write masking memory according to the 
picture input and by a write control unit for control- 
ling the writing by making a decision whether the 
picture input should be written in the VRAM or not 
according to the contents of the write masking 
memory. 

A second embodiment of the present invention 
will be explained next with reference to Fig. 4, Fig. 
5, Fig. 6 and Fig. 7. Fig. 4 is a configuration 
diagram of the second embodiment of the present 
invention in which a mask data storing unit 20 and 
a coordinate data storing unit 24 are provided in 
the masking memory 2. Referring to Fig. 4, 31 
designates an address generating unit, 32 a unit for 
controlling the reading of coordinates / mask data, 
and 33 an address initialization control unit for the 
address generating unit 31. The address generat- 
ing unit 31 is structured by an address resistor 34, 
a change-over unit 37, a ±1 arithmetic unit 36 and 
a ±1 arithmetic unit control resistor 35, as an exam- 
ple for generating a one dimensional writing ad- 
dress. Other units are the same as those provided 
with the same symbol marks in Fig. 1 . 

Fig. 5 shows one example of the configuration 
of the masking memory 2. The coordinate data 
storing unit 24 in Fig. 5 stores the coordinate data 
(address) of the video VRAM for writing picture 
data for each horizontal scanning of the input video 
picture data. In the coordinate data storing unit 24, 
the CPU 101 in the computer main body 100 
stores in advance, as initial values, write starting 
coordinates (addresses) 240, 241, 242, 243, 244, 
245, — on the display screen 70 of the picture data 



of. each horizontal line corresponding to each hori- 
zontal line of the video picture input. In the master 
data storing unit 20 which follows the coordinate 
data storing unit 24, the CPU also stores in ad- 

5 vance write masking information 200, 201, 202, 
203, 204, 205, — for the video VRAM 4 that are 
determined according to the shapes of windows in 
the display screen 70. 

Fig. 6 shows an example of other configuration 

10 of the masking memory 2. In Fig. 6, the CPU 101 
within the computer main body 100 writes data in 
the masking memory 2 in the state that one win- 
dow 71 on the display screen 70 is divided into 
four from the beginning. In other words, the mask 

is data within the masking memory 2 is divided into 
four mask data groups of 20-1, 20-2, 20-3, and 20- 
4, and coordinate data on the video VRAM 4 is 
provided in each group for each horizontal scan- 
ning line of the video picture. 

20 With this arrangement, when the video picture 

input is a result of a combination of a plurality of 
video pictures, the divided window portions can be 
freely moved within the range of the data write 
range of each video VRAM 4 when the coordinate 

25 data of each mask data is rewritten from the video 
picture display device side. 

If the window 71 is to be used as the original 
one window, the coordinate data added to each 
group is determined so that the end of the left side 

30 mask data group is connected to the starting of the 
right side mask data group for each horizontal line 
of the input video picture. It is needless to mention 
that although Fig. 6 shows an example of one 
window divided into four, the window can be di- 

35 vided into any desired number. 

Fig. 7 shows another example of the configura- 
tion of the masking memory 2. In the coordinate 
data storing unit 24 of Fig. 7, an address scanning 
direction of the horizontal line on the video VRAM 

40 4 that is generated by the address generator 31, 
that is, direction flags 250, 251, 252, 253, 254, 255, 

— for assigning + (a scan in the right direction) or 

- (a scan in the left direction) are stored in ad- 
vance, in addition to the write starting coordinates 

45 (addresses) 240, 241 , 242, 243, 244, 245, — on the 
video VRAM 4 of the picture data of each horizon- 
tal line corresponding to each horizontal line of the 
picture input. The contents of the mask data storing 
unit 20 that follow the coordinate data storing unit 

so 24 are the same as those explained with reference 
to Fig. 5. 

The operation will be explained next with refer- 
ence to Fig. 4 and Fig. 7. The control unit 32 for 
controlling the reading of coordinates / mask data 
55 sequentially reads one line data of the coordinates 
memory storing unit 24 of the masking memory 2, 
that is, the direction control flag 250 and the write 
starting coordinates 24. The read data are inputted 
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to the address initialization control unit 33. The 
address initialization control unit 33 sets the con- 
tents of the direction control flag 250 in the £1, 
arithmetic unit control register 35 and then sets the 
address based on the contents of the write starting 
coordinates 240 in the address register 34 based 
on the change-over unit 37. 

Then, the control unit 32 for controlling the 
reading of coordinates / mask data controls the 
writing by determining whether the data from the 
picture input unit 1 is to be written in the video 
VRAM 4 or not by reading the mask data 200. In 
synchronization with this, the address generating 
unit 31 generates a write address to the video 
VRAM by adding one to or subtracting one from 
the contents of the address register 34 according 
to the contents of the direction control flag 250, 
with the address based on the contents of the write 
starting coordinates 240 set as an initial value- 
Thereafter, each time when the processing for one 
line has been completed, the coordinate / mask 
data read controlling unit 32 proceeds the process- 
ing by reading a direction control flag 251, a write 
starting coordinates 241. — corresponding to the 
next line. 

As described above, according to the present 
embodiment, it is possible to develop inputted pic- 
ture data in a desired direction from a desired 
position in a line unit by storing in advance, in the 
coordinate data storing unit 24, the write starting 
coordinates to the video VRAM 4 and the writing 
direction. In other words, when the coordinate data 
has been set so as to write sequentially from the 
top downwards in the coordinate data storing unit 
24 as explained above, the coordinate data are 
exploded from top to down. If the coordinate data 
has been set so as to perform writing in the op- 
posite direction, the coordinate data are exploded 
from bottom upwards. Therefore, an up and down 
inverse display of the picture data can be per- 
formed easily. Further, when the direction flags 
250, 251 , 252, 253, 254, 255, — to be stored in the 
arithmetic unit control register 35 are rewritten, the 
picture data are exploded from the right to the left 
by generating the addresses from the right to the 
left by the address generator 31. When the ad- 
dresses are generated from the left to the right, the 
picture data are also exploded from the left to the 
right. Therefore, the left and right inversion display 
can be performed with ease. It is, of course, possi- 
ble to control these for each line so that these can 
also be applied to obtain a special effect. Further, 
since it is sufficient that the address generator 31 
generates only addresses for one line, it is not only 
possible to reduce the scale of the logical circuit 
that structures the address generator but also there 
is an effect that a more complex address can be 
generated. 
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The system for executing the control data by 
reading them in a line unit as described in the 
present embodiment can also be expanded as 
shown in Fig. 6. In other words, by equally dividing 
5 one line into m, a coordinate data storing unit 24 
and a mask data storing unit 20 shown in Fig. 5 
and Fig. 7 are provided corresponding to each line 
of the l/m length. To be more specific, the masking 
memory 2 shown in Fig. 5 and Fig. 7 is arranged 
io by m number in the horizontal direction so that the 
coordinate / mask data read control unit 32 reads 
the coordinate storing unit 24 and the mask data 
storing unit 20 in the unit of l/m of one line to 
perform the processing. With the above-described 
75 arrangement, it is possible to display an input dy- 
namic data of one screen by dividing the data into 
m parts in the horizontal direction. 

In the case of a division of data into a vertical 
direction, the data can be divided in one line unit 
20 by merely changing the coordinate data stored in 
the coordinate data storing unit as described 
above. For example, when the vertical direction has 
been divided into p, an input one screen of dy- 
namic data is divided into small screens of p x m 
25 pieces and the data stored in the mask data storing 
unit 20 is changed to make it possible to make a 
superimposed display of motion pictures on the 
respective small screens. In this case, the coordi- 
nate / mask data read control unit 32, the address 
30 initialization control unit 33 and the address gener- 
ator 31 can share the processing of m times for all 
the processing so that the display of a screen data 
divided into p x m small screens is made possible 
without an increase in the number of the control 
35 circuit. If p x m small screens have been combined 
before the dynamic data is inputted, it is possible 
to provide, by using this function, a device in a 
single input picture display device which is equiv- 
alent to the multi-input picture display device. This 
40 multiple function is a large effect that can be ob- 
tained by the present embodiment. 

A third embodiment of the present invention 
will be explained next. Fig. 8 is a configuration 
diagram for showing the third embodiment of the 
45 present invention that has two write mask data 
storing units. In Fig. 8, 25 designates a mask A, 26 
a mask B, and each mask may be added with a 
coordinate data storing unit shown in Fig. 5 and 
Fig. 7. 41 designates a mask change-over instruc- 
50 tion register, 42 a vertical timing generator, 43 a D 
flip-flop, 44 a pointer A for generating a reading 
address for the mask A 25, 45 a pointer B for 
generating a reading address for the mask B 26, 
and 46 a selector for changing over between the 
55 pointer A 44 and the pointer B 45. The other units 
are the same as those having the same symbol 
marks in Fig. 1 to Fig. 7. 
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It is necessary to have at least two write mask 
data memories. By referring to a state display flag 
that shows a state of the selector 46 which is the 
change-over control unit for the mask A 25 and the 
mask B 26 that are the write mask data storing 
units, if the input video picture is being displayed 
by using the mask A 25 which is the first write 
mask data storing unit, it is possible to write new 
write mask data in the mask B 26 which is another 
write mask data storing unit. 

When the writing of the mask data has been 
finished, the change-over instruction register 41 
which is a change-over instruction unit of the mask 
data storing unit instructs a change-over from the 
mask A 25 to the mask B 26. Upon knowing the 
instruction of the change-over given by the change- 
over instruction register 41, the selector 46 
changes over between the mask A 25 and the 
mask B 26 based on a synchronization timing 
signal sent from the vertical synchronization timing 
generator 42 that generates a timing which is syn- 
chronous with the vertical synchronization signal of 
the input motion picture, and then changes the 
state of the flag. The change-over of the mask data 
storing units is carried out immediately in the tim- 
ing synchro nous with the vertical synchronization 
signal of the input motion picture, as described 
above. 

The detailed operation will be explained next. 
To simplify the explanation, it is assumed that write 
mask information corresponding to the picture input 
currently being displayed is being set to the mask 
A 25 as an initial state and that the pointer A 44 
has been selected by the change-over instruction 
register 41 and the selector 46. It is also assumed 
that the state in this case is being reflected in the 
state display flag which is an output of the D flip- 
flop 43. When it has become necessary to change 
the shape of the mask based on the operation of 
the user, a control unit such as a processor (not 
shown, and hereinafter to be simply referred to as 
a "processor") checks the state display flag of the 
output of the D flip-flop 43 and it is recognized that 
the current mask A 25 is currently in the active 
state. The processor writes new mask information 
in the mask B 26 and, when this has been finished, 
rewrites the contents of the change-over instruction 
register 41 so that the mask B 26 is selected. The 
contents of the change-over instruction register 41 
are held until when the vertical synchroniza tion 
timing generator 42 generates a timing signal syn- 
chronous with the vertical synchronization signal 
from the picture data input unit 1. The generation 
of the timing signal synchronous with the vertical 
synchronization signal is awaited in this case in 
order to wait for a completion of the explosion of 
one-frame or one-field picture data in the video 
VRAM 4. When a timing signal synchronous with 
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the vertical synchroniza tion signal has been gen- 
erated, the contents of the change-over instruction 
register 41 are reflected in the output of the D flip- 
flop 43, the pointer B 45 is selected by the selector 
5 46 and the change-over to the mask B 26 has been 
completed. A change-over from the mask B 26 to 
the mask A 25 can also be achieved in the similar 
procedure. 

As described above, according to the present 

70 embodiment, a change-over between the mask A 
25 and mask B 26 can be effected immediately in 
the timing synchronous with the vertical synchro- 
nization signal of the input motion picture. There- 
fore, the contents of the video VRAM can not be 

75 rewritten carelessly by incomplete mask data or 
the motion picture currently being displayed can 
not be placed in a stopped motion. 

Because of the above-described characteris- 
tics, there is an effect that whole picture data can 

20 be obtained without a loss unlike a loss of dynamic 
data during a stopped motion experienced in the 
past. This effect is very important, particularly in 
the case of picture data obtained from a broadcast- 
ing program, because most of such picture data 

25 can not be retransmitted. 

A fourth embodiment of the present invention 
will be explained next. Fig. 9 shows a configuration 
diagram for showing the fourth embodiment of the 
present invention according to which picture data 

30 already written in the window by an old mask of the 
video VRAM 4 can be deleted automatically when 
the write mask data has been changed over. In Fig. 
9, 47 designates a shift register and 48 designates 
a color data change-over unit for changing over 

35 between the picture data from the picture data 
input unit 1 and specific color data. Other units are 
the same as those with the same symbol marks 
shown in Fig. 8. 

At least two mask data storing units are pro- 

40 vided. Accordingly, by referring to the state display 
flag for showing the state of the selector 46, if the 
mask A 25 is being used to carry out a display of a 
picture, new mask data is to be written in the mask 
B 26 which is another write mask data storing unit. 

45 When the writing of the mask data has been fin- 
ished, the change-over instruction register 41 in- 
structs a change-over from the mask A 25 to the 
mask B 26. The operation up to this stage is the 
same as that of Fig. 8. 

so Upon knowing the instruction of change-over 

given by the change-over instruction register 41, 
the selector 46 forcibly changes over the input 
dynamic data to data of a specific color after wait- 
ing for a synchronization timing signal from the 

55 vertical synchronization timing generator 42 which 
generates a timing synchronous with the vertical 
synchronization signal of the input motion picture. 
The data of the specific color is the data of a color 

9 



15 



EP0 593 012 A2 



16 



which is used to delete a picture such as a black 
color, for example. The selector 46 further waits for 
a synchronization timing signal from the vertical 
synchronization timing generator 42 to change over 
between the mask A 25 and the mask 26 to change 
the state of the state display flag. During this 
period, the deletion of the picture data in the area 
in which the dynamic data has been written is 
completed and therefore, the "garbage data" can 
be securely deleted at the moment when the write 
area of the motion picture changes. 

A detailed operation will be explained next. To 
simplify the explanation, as in the case of the 
preceding embodiment, it is assumed that write 
masking information corresponding to the picture 
input currently being displayed has been set in the 
mask A 25 and that the pointer A 44 has been 
selected by the change-over instructing register 41 
and the selector 46. It is also assumed that the 
status in this case has been reflected in the status 
display flag which is the output of the D flip-flop 43. 
When it becomes necessary to change the shape 
of the mask by the operation of the user, the 
processor checks the status display flag of the 
output of the D flip-flop 43 to recognize that the 
mask A 25 is currently in the active state. The 
processor writes new mask information to the mask 
B 26, and after finishing the writing, rewrites the 
contents of the change-over instruction register 41 
so that the mask B 26 is to be selected. The 
contents of the change-over instruction register 41 
are held until the timing signal synchronous with 
the vertical synchronization signal from the picture 
data input unit 1 has been generated three times 
from the vertical synchronization timing generator 
42. The generation of the timing signal synchro- 
nous with a first vertical synchronization signal is 
awaited in order to wait for the completion of the 
explosion of the picture data of the first field in the 
video VRAM 4. 

A signal of the intermediate tap of the shift 
register 47 that has been changed as a result is 
inputted to the color data change-over unit 48. After 
a timing signal which is synchronous with the verti- 
cal synchronization signal has been generated by 
further two times, that is, after one-frame time has 
elapsed, the contents of the change-over instruc- 
tion register 41 are reflected in the output of the D 
flip-flop 43 and the pointer B 45 is selected by the 
selector 46, thus completing the change-over to the 
mask B 26. 

As is clear from the above explanation, during 
the period from when the signal of the intermediate 
tap of the shift register 47 changed to when the 
signal of the status display flag which is the output 
of the D flip-flop 43 has changed, both signals 
which are supplied to the color data change-over 
unit 48 take different values. The fact that both 



signals take different values can be detected by an 
exclusive logical sum or other unit. Therefore, 
based on the result of this detection, the color data 
change-over unit 48 takes the data of the picture 

5 input unit 1 if the values of both signals are the 
same, and operates to output specific color data in 
stead of the data of the picture input unit 1 if the 
values of both signals are different. The specific 
color refers to the color to be used at the time of 

10 deleting the picture, like a black color, as described 
before. Since the input of the specific color contin- 
ues during the period of the input of the picture of 
one frame, the area of the mask A 25 which has 
been used so far is completely refilled with the 

15 specific color, thus completing the deletion. A 
change-over from the mask B 26 to the mask A 25 
can also be achieved in a similar manner. 

As described above, according to the present 
embodiment, the picture data in the mask area 

20 which has so far been used until the change-over 
between the mask A 25 and the mask B 26 can be 
deleted automatically. Accordingly, the load of the 
software can be reduced and the deletion can be 
made at the timing synchronous with the input of 

25 the picture. Therefore, there is an effect that no 
unnecessary flickering occurs and that an auto- 
matic deletion function can be added with an ex- 
tremely small number of circuits. 

Next, a fifth embodiment of the present inven- 

30 tion will be explained with reference to Fig. 10 and 
Fig. 11. Fig. 10 is a block configuration diagram of 
the fifth embodiment of the present invention. In 
Fig. 10, 2 designates a mask data storing memory, 
9 a keying data storing memory, and 11 a keying 

35 and mask data storing memory. Other units are the 
same as those having the same symbol marks in 
Fig. 1. 

The keying data will be explained first. The 
picture change-over control unit 6 changes over 

40 between the picture data from the video VRAM 4 
and the graphics display data from the graphics 
display unit 8. In this case, information for showing 
which data should be selected at this change-over 
stage is the keying data. The keying data is stored 

45 in the keying data storing memory 9. The read 
control unit 5 of the video VRAM reads the keying 
data storing memory 9 in synchronization with the 
reading of the video VRAM 4. In the present em- 
bodiment, the keying data storing memory 9 and 

so the mask data storing memory 2 are being shared 
by the keying and masking data storing memory 
11. 

Normally, the video VRAM 4 and the keying 
and masking data storing memory 11 are struc- 
55 tured by using a multi-port memory having at least 
the random access memory (RAM) and the serial 
access memory (SAM). What is important in this 
case is that the keying data from the keying data 
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storing memory 9 to the picture change-over unit 6 
is transmitted through the SAM unit of the keying 
and masking data storing memory 1 1 and the 
masking data from the masking data storing mem- 
ory 2 to the write control unit 3 of the video VRAM 
is trans mitted through the RAM unit of the keying 
and mask data storing memory 11, in order to 
transmit the picture data from the video VRAM 4 to 
the picture change-over control unit 6 through the 
SAM unit of the video VRAM 4. With the above 
arrangement, the mask data storing memory 2 and 
the keying data storing memory 9 can be shared to 
form the keying and masking data storing memory 
11. 

An example of the bit map of the keying and 
masking data storing memory 11 is shown in Fig. 
11. The keying and masking data storing memory 
11 has a bit map of 2048 x 1024, of which 1280 x 
1024 bits are used for the keying data storing 
memory 9 with the rest for the mask data storing 
memory 2. A half of the mask data storing memory 
2 is used for the mask A 25 and the remaining half 
for the mask B 26. Normally, the memory is loaded 
in a value of a power of 2 such as 2048 x 1024. As 
is clear from Fig. 11. a spare area of the keying 
data storing memory 9 can not only be efficiently 
used for the masking data storing memory 2 but 
also be shared to reduce the size of the memory 
elements. Therefore, there is an effect that the 
device can be provided at low price and power 
consumption for the device can be reduced. 

According to the present invention, a video 
picture displayed on the window of the display 
screen can be scaled to be expanded and com- 
pressed within the window. Particularly in the 
present invention, an evident effect can be ob- 
tained for the scaling down. 

A scaling down scaling can be achieved by a 
thinning of pixels in the horizontal direction and by 
a thinning of horizontal lines in the vertical direc- 
tion. 

A sixth embodiment of the present invention 
will be explained next. In the present embodiment, 
the input video picture is scaled by using a line 
generator- The line generator of the present em- 
bodiment is characterized in that the pixels or 
horizontal line to be thinned is determined by using 
a known oblique line generation algorithm. Fig. 15 
shows one example of the oblique line generation 
algorithm of the line generator and Fig. 16 shows 
another example of the oblique line generation al- 
gorithm. In Fig. 15, A designates an error accu- 
mulator, n a quotient obtained by dividing a num- 
ber x of the input picture data by a number y of 
output data after a scale down, and r a remainder 
in this case. Fig. 15 shows a processing for draw- 
ing a horizontal line component which is structured 
by (n + 1) dots when a value of an accumulated 
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error has exceeded 1 after an error less than one 
dot has been accumulated by r each time when a 
horizontal line component structured by n dots is 
drawn. At an initialization processing step 100, the 

5 value of the error accumulator A is set to 0. At an 
error accumulation processing step 101, the value r 
for showing an error of less than one dot per one 
time is added to the error accumulator A. At a 
condition decision processing step 102, a decision 

io is made whether a resultant accumulated error has 
exceeded 1 or not. If the accumulated error has 
exceeded 1, the exceeded 1 is subtracted at an 
accumulated value correction processing step 103, 
and an output processing of (n + 1 ) is executed at 

is a step 104. If the accumulated error has not ex- 
ceeded 1, an (n) output processing is executed at 
step 105. 

Depending on the values of x and y, the above 
r may become a recurring decimal and there may 

20 occur an error at the time of an accumulation. An 
example of Fig. 16 takes this case into account and 
facilitates to solve this problem in the hardware. In 
Fig. 16, R is a result of a rationalization by mul- 
tiplying r by y. By carrying out this processing, the 

25 processing for drawing a horizontal line component 
structured by (n + 1) dots when the value of the 
accumulated errors in the error accumulator A has 
exceeded y, that is, an (n + 1) output processing, 
is carried out at step 114. Further, in order to 

30 simplify the condition decision processing step 
112, y is subtracted in advance at the initialization 
processing step 110. With this arrangement, at the 
condition decision processing step 112, A is not 
compared with y but A is compared with O. 

35 In summary, at the initialization processing step 

110, the value of the error accumulator A is set to 
-y. At the error accumulation processing step 111, 
the value R for showing the error less than y (1 
dot) at one time is added to the error accumulator 

40 A. At the condition decision processing step 1 1 2, a 
decision is made whether the resultant accumu- 
lated error has exceeded 0 or not. If the accu- 
mulated error has exceeded 0, the exceeded y is 
subtracted at the accumulated value correction pro- 

45 cessing step 113, and the (n + 1) output process- 
ing is carried out at the step 114. If the accu- 
mulated error has not exceeded 0, the (n) output 
processing is carried out at the step 1 1 5. 

Fig. 17 is a block configuration diagram of the 

so sixth embodiment of the present invention. In Fig. 
17, 51 designates a horizontal line generator, 52 a 
pixel selector, 53 a vertical line generator, and 54 a 
line selector. Other units are the same as the units 
having the same symbol marks in Fig. 5. As de- 

55 scribed above, the scaling down scaling can be 
achieved by thinning the pixels in the horizontal 
direction and by thinning the horizontal lines in the 
vertical direction. 

11 
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(1) thinning of pixels in the horizontal direction 

Referring to Fig. 12, consider the case that a 
straight line is to be drawn from an origin (0, 0) to a 
point (x - 1, y - I) in the first quadrant of an xy 
orthogonal coordinates system, where x and y are 
integers respectively and x corresponds to the 
number of picture data of picture input and y 
corresponds to the number of pixel data after scal- 
ing down scaling for writing into the video VRAM. It 
is assumed that each dot for structuring a straight 
line can be drawn only at a position of an integer 
value of a coordinate axis. Now, since a scaling 
down scaling is being considered, there is a rela- 
tionship of x ^ y and an angle 6 to be formed by 
the straight line and the x axis is 0 £ 9 > 45 ° , 

If the straight line is drawn by using a known 
oblique line drawing algorithm, the straight line can 
be expressed as a set of y horizontal line compo- 
nents of at least one dot. In this case, the length of 
each horizontal line component can be considered 
to represent the number of pixel data of a picture 
input corresponding to one pixel data after the 
scaling down scaling for writing into the video 
VRAM. The length of individual horizontal line com- 
ponent may be different, when a window has a cut- 
out portion, for example, or all the horizontal line 
components may have the same length. In general, 
if the length of each horizontal line is expressed as 
n, the scaling down scaling in the horizontal direc- 
tion can be achieved when one pixel data is se- 
lected from the picture data of n picture inputs by 
using the pixel selector 52 and the selected pixel 
data is written in the video VRAM 4. 

Fig. 13 shows an example of a half scale down, 
where it is assumed that 26 input data is com- 
pressed to a half, that is, 13 input data, for exam- 
ple. The length n of the 13 horizontal line compo- 
nents for structuring the straight line becomes 2, 
which shows that one output may be selected for 
two input pixel data. Fig. 14 shows an example of a 
7/26 scale down, which assumes that 26 input data 
are to be compressed to 7 input data. The length n 
of the 7 horizontal line components for structuring 
the straight line, that is, the number of pixels, 
becomes 3 or 4, which shows that one output may 
be selected for three or four input pixel data. Thus, 
the horizontal line generator 51 generates the 
length n of the y horizontal line components per 
one line and gives this number n to the pixel 
selector 52 and also gives address update informa- 
tion of the y times to the address generator 31. 
The pixel selector 52 selects one pixel data from 
the n pixel data from the input unit 1 based on the 
given number n, and gives the selected data to the 
next line selector 54. In selecting data, either the 
first data or the last data may be selected, or the 
intermediate data may be selected. 



(2) thinning of horizontal lines in the vertical direc- 
tion 

When the scanning system is the one for se- 
5 quentially scanning the picture input in the order 
from the top downwards as in the case of the non- 
interlace system, the processing similar to the one 
described above is also carried out in the vertical 
direction. When the scanning system is the inter- 

io lace system, that is the skip scanning system, lines 
to be thinned are determined in advance by using 
the vertical line generator 53 and picture data to be 
inputted in the horizontal unit is controlled by de- 
termining whether the picture data is to be written 

75 in the VRAM 4 for each horizontal line or not, and 
writing of the lines to be thinned in the video 
VRAM is prohibited. The vertical line generator 53 
generates a length n f of y* horizontal line compo- 
nents per one field as described above and gives 

20 the length n* to the line selector 54. The line 
selector 54 selects pixel data of one line from the 
pixel data of n f lines from the pixel selector 52 
based on the given n\ and gives the selected data 
to the video VRAM 4. In selecting lines, either the 

25 first lines or the last lines may be selected, or the 
. intermediate lines may be selected. For the se- 
lected lines to be written in the video VRAM 4, the 
scaling down scaling in the vertical direction can be 
achieved by setting write starting coordinates so 

30 that only the selected lines can continue in the 
vertical direction in the coordinates data storing 
unit 24 described in the second embodiment of the 
present invention. 

As described above, according to the present 

35 embodiment, motion picture data can be scaled 
into a desired size so that there is an effect that 
multi-media data can be freely displayed in the 
window environment. 

It is also good, as described in the second 

40 embodiment of the present invention, to store in 
advance initial values necessary for the horizontal 
line generator 51 , the vertical line generator 53 or 
the pixel selector 52, in the coordinates data stor- 
ing unit 24 for the mask data storing memory 2, 

45 and to initialize at the beginning of each line by the 
coordinates / master data read controlling unit 32. 
Particularly, the line selector 54 needs only in- 
formation on whether the current lines are neces- 
sary or not and, therefore, there is an effect that 

50 the vertical line generator 53 can be omitted. Fur- 
ther, since the initial value of scaling can be 
changed in line unit, it becomes possible to have a 
more complex special effect, such as a trapezoidal 
display of a dynamic window or a mapping in an 

55 area covered by a curve. Similarly, by combining 
the effect of the present embodiment with the split 
control function of small screens of p x m de- 
scribed in the second embodiment, it is possible to 
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have an independent scaling in the respective 
small screens. In this case, it is also possible to 
have a multi-function without a substantial alteration 
to the control circuit. 

Next, a seventh embodiment of the present 
invention will be explained with reference to Figs. 
18 to 21. While in the sixth embodiment of the 
present invention, one pixel data has been selected 
from the pixel data of n picture input data by using 
the pixel selector 52 or the line selector 54 and the 
remaining pixel data has been abandoned, a pic- 
ture filtering processing will be carried out to miti- 
gate the occurrence of an alias (a ruggedness in 
the display) in the seventh embodiment of the 
present invention. In Fig. 18, 55 designates a pixel 
averaging unit in place of the pixel selector used in 
Fig. 7 and 56 designates a line averaging unit in 
place of the line selector 54 used in Fig. 17. Other 
units are the same as those having the same 
symbol marks in Fig. 17. Fig. 19 is a block configu- 
ration diagram for showing an example of the pixel 
averaging unit 55 and the line averaging unit 56. In 
Fig. 19, 551 designates a pixel input weighting unit, 
552 a pixel adder, 553 a register for the accumula- 
tor, 554 a pixel gate, 555 a pixel output shifter, 556 
a pixel average control unit, 561 a line input weigh- 
ting unit, 562 a line adder, 563 a line buffer, 564 a 
line gate, 565 a line output shifter, and 566 line 
average control unit. 

(1) picture filtering processing in the horizontal di- 
rection 

For the value n outputted by the horizontal line 
generator 51 in place of the pixel selector 52, the 
pixel averaging unit 55 arranges the pixel data of n 
dots of the picture input to average the n-dot pixel 
data of the picture input, thus performing the pic- 
ture filtering processing in the horizontal direction. 
The horizontal line generator 51 generates the 
length n of y horizontal line components per one 
line as described above and gives the length n to 
the pixel average control unit 556 of the pixel 
selector 52 and, at the same time, gives address 
updating information of y times to the address 
generator 31. Inside the pixel averaging unit 55, the 
pixel average control unit 556 averages the n pixel 
data from the input unit 1 based on the given value 
n, and controls to give the averaged result to the 
next line averaging unit 56. In other words, the 
pixel input weighting unit 551 sets the input data to 
be multiplied by one or two by the shifter, and the 
adder 552 adds the result to the contents of the 
accumulator 553, thus accumulating the values in 
the accumulator 553. The pixel gate 554 is for 
giving the initial value of the accumulator 553 and 
is controlled by the pixel average control unit 556 
to output data of 0 for the first pixel of the given n. 



The pixel average control unit 556 controls the 
pixel input weighting unit 551 so that the sum of 
the weight of the accumulated values becomes a 
power of 2 when the accumulation of the n pixels 

5 has been finished. The pixel output shifter 555 is 
controlled by the pixel average control unit 556 to 
carry out a right shifting so that the weight is 
returned to 1 when the accumulation of the n pixels 
has been completed. With the above arrangement, 

io the n dot pixel data of the picture input are averag- 
ed to achieve the picture filtering in the horizontal 
direction. 

A further detailed configuration example of the 
pixel average control unit 556 and one example of 

75 the control method therefor will be explained with 
reference to Fig. 20 and Fig. 21. Fig. 20 shows an 
example of the configuration of the pixel average 
control unit and Fig. 21 shows an example of the 
pixel average control method using this pixel aver- 

20 age control unit. How the pixel average control unit 
556 controls to set the weight of the accumulated 
value of n input pixels to a power of 2 and how the 
pixel output shifter 555 returns the weight to 1 will 
be explained below based on the cases of the input 

25 pixel n = 6 and n = 13 respectively. 

606 schematically shows how six input pixels 
are weighted when n = 6. Six rectangles cor- 
respond to six input pixels and height of each 
rectangle shows a weighting. Assume that the rec- 

30 tangles of a smaller height shows the weight of 1 
and the rectangles of a larger height shows the 
weight of 2. Assume that the rectangle at the right 
end shows the first input pixel and then the sec- 
ond, third, — , and sixth pixels from the right to the 

35 left are to be inputted in this order. This shows that 
when n = 6, or when the six input pixels are 
averaged, the weights of the input pixels are 1,1, 
2, 2, 1, 1 respectively so that the sum of the 
weights is 8 which is 2 to the third power, that is, 

40 2 3 . 

When n = 13, or when 13 input pixels are 
averaged, the weighting of the respective input 
pixels is made to be such that the weight of 1 is 
repeated five times, 2 is repeated three times and 
45 1 is repeated five times in this order so that the 
sum of the weights is 16 which is 2 to the fourth 
power. 

As described above, it is possible to put a 
plurality of input pixels into one set by accumulat- 

50 ing the inputs by multiplying the inputs by one or 
two and then by multiplying the sum by a minus 
power of 2. With this arrangement, it is possible to 
set the hardware structure for averaging in a very 
simple structure. It is assumed here that the opera- 

55 tion of putting a plurality of input pixels into one set 
is expressed as averaging. 

Fig. 21 shows a case the n is other number. 
Fig. 21 shows an example of the method for weigh- 

13 
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ting when n is 1 (601) to n is 31 (631), and it can 
be easily confirmed that by implementing the 
weighting as shown in Fig. 21, all the sums be- 
come 2 to the power of some number. 

The structure shown in Fig. 20 is the structure 
for performing the averaging control by weighting 
based on the method as shown in Fig. 21. In Fig. 
20, those units having the same symbol marks as 
those in Fig. 19 are the same units. In other words, 
551 designates the pixel input weighting unit, 552 
the adder, 553 the accumulator, 554 the pixel gate, 
555 the pixel output shifter, and 556 the pixel 
average control unit. 570 designate a control signal 
generator, 571 a change-over unit, 572 a de- 
crementer, 573 a register, 574 a zero detector, 575 
and 576 comparators and 577 an OR gate. 

The change-over unit 571, the decrementer 
572, the register 573 and the zero detector 574 
constitute a down-counter, and the comparators 
575 and 576 and the OR gate 577 constitute a 
window comparator. By loading the given value of 
n and down counting for each input of the pixels, 
the down-counter generates n outputs from (n -1) 
to 0 as described later and specifies the order of 
the current input pixel among the total input pixels 
so far. The window comparator generates a weight 
control signal 585 for controlling to determine the 
weight of 1 or 2 to each pixel. The control signal 
generator 570 outputs an upper limit value signal 
line 583 to be given to the comparator 575 for 
comparing the upper value at the window compara- 
tor, a lower limit value signal line 582 to be given 
to the comparator 576 for comparing the lower limit 
value, and a shift value control line 586 of the pixel 
output shifter 555, based on the data value of n 
inputted from a signal line 580, respectively. 

A table inside the block of the control signal 
generator 570 shows an outline of how and what 
signal the control signal generator 570 generates 
each time based on the value of the data n input- 
ted from the signal line 580. For the sake of sim- 
plicity, it is assumed that the value of n ranges 
from 1 to 31 and the tables shows which value 
each signal line takes within each range of data 
value n of 1 , 2 to 3, 4 to 7, 8 to 1 5, and 1 6 to 31 . 
Figures shown in the column of the shifter show 
fractions into which each value accumulated in the 
accumulator 553 within each range of the value of 
n shown on the left side is to be finally shifted by 
the picture output shifter 555 (reference Fig. 21). 
D4 to DO show the n values expressed in binary 
numbers and x shows a portion which changes into 
0 or 1 based on the value of n shown on the left 
end. S4 to SO which are the upper value signal 
lines 583 are the values of only the highest order 1 
being taken out from the D4 to DO which are the 
signal lines 580, and a person engaged in this 
business can easily produce these values from the 



D4 to DO by using a known technique known as a 
priority encoder. L4 to L0 which are the lower limit 
value signal lines 582 are the highest order 1 of the 
D4 to DO changed to 0, and these values can be 

5 generated by carrying out an exclusive logical sum 
of the D4 to DO and the S4 to SO. By comparing 
the necessary shift values shown in the column of 
the shifter with the values generated by the S4 to 
SO, it can be known that these values correspond 

70 to each other at 1 to 1. Therefore, a person en- 
gaged in this business can easily understand that 
the S4 to SO can be used as they are or the shift 
value control lines 586 can be generated with some 
conversion. 

75 The operation when n is 6 will be explained in 

order. When n is 6, the D4 to DO become "00110" 
and the S4 to SO of the upper limit value signal 
lines 583 become "00100" because only the high- 
est order 1 of the D4 to DO is taken out. The L4 to 

20 LO of the lowest limit value signal lines 582 be- 
come "00010" because the highest order 1 of the 
D4 to DO is changed to 0. Further, based on the 
values of the S4 to SO, the shift value control lines 
586 output the values which make the pixel output 

25 shifter 555 to carry out the shifting of 1/8. When 
the initial value of the register 573 at the down- 
counter is 0, the zero detector 574 detects 0 and 
controls the change-over unit 571 to input the value 
of n "00110" to the decrementer 572. The de- 

30 crementer 572 outputs to the register 573 the value 
"00101" which is the result of the input subtracted 
by 1. After this value has been loaded to the 
register 573 and the output values of the C4 to CO 
of the register 573 have become "00101", the zero 

35 detector 574 controls the change-over unit 571 to 
input the output values of the register 573 to the 
decrementer 572. Thereafter, down counting is 
continued until the output values of the C4 to CO of 
the register 573 have become 0. This state is 

40 shown in C4 to CO. Next, the comparator 575 for 
structuring the window comparator always com- 
pares the S4 to SO of the upper limit signal lines 
583 (the value in this case is "00100") with the 
outputs C4 to CO of the register 573 and outputs H 

45 during the first two pixels period. Further, the com- 
parator 576 always compares the L4 to L0 of the 
lower limit signal lines 582 (the value in this case is 
"00010") with the outputs C4 to CO of the register 
573 and outputs H during the last two pixels pe- 
so riod. The results of these are logically summed by 
the OR gate 577, and L is outputted during the 
intermediate two pixels components period during 
which the H is not being outputted by the compara- 
tors 575 and 576. With the above arrangement, it is 

55 possible to generate the desired weight control 
signal 585 when n is 6. 

The operation when n is 13 will be explained 
below. When n is 13, the D4 to DO become 

14 
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"01101" and the S4 to SO of the upper limit value 
signal lines 583 become "01000". The L4 to LO of 
the lowest limit value signal lines 582 become 
"00101". Further, based on the values of the S4 to 
SO, the shift value control lines 586 output the 
values which make the pixel output shifter 555 to 
carry out the shifting of 1/16. When the initial value 
of the register 573 at the down-counter is 0, the 
decrementer 572 outputs the value "01100" which 
is the result of the input value n subtracted by 1. 
After this value has been loaded to the register 
573, down counting is continued until the output 
values of the C4 to CO of the register 573 have 
become 0. This state is shown in C4 to CO. Next, 
the comparator 575 always compares the S4 to SO 
of the upper limit value signal lines 583 (the value 
in this case is "01000") with the outputs C4 to CO 
of the register 573 and outputs H during the first 
five pixels period. Further, the comparator 576 al- 
ways compares the L4 to L0 of the lower limit 
value signal lines 582 (the value in this case is 
"00101") with the outputs C4 to CO of the register 
573 and outputs H during the last five pixels pe- 
riod. The results of these are logically summed by 
the OR gate 577, and L is outputted during the 
intermediate three pixels components period during 
which the H is not being outputted by the compara- 
tors 575 and 576. With the above arrangement, it is 
possible to generate the desired weight control 
signal 585 when n is 13. 

Based on the above-described procedures, it 
will be easily understood that the pixel average 
control unit 556 can generate desired control signal 
groups when n is other than 6 or 13. 

(2) picture filtering processing in the vertical direc- 
tion 

The line averaging unit 56 averages the pixel 
data included in a plurality of lines in the vertical 
direction and achieves the picture filtering process- 
ing in the vertical direction. The operation is the 
same as the above-described processing in the 
horizontal direction except that the processing is in 
line unit. In averaging the pixel data, based on the 
n 1 from the vertical line generator 53, the line input 
weighting unit 561 weights each line for each data 
of the n' lines for which the above-described pic- 
ture filtering processing in the horizontal direction 
has been carried out. The line adder 562 stores the 
accumulation result in the line buffer 563. The line 
gate 564 is used to prevent the data from the line 
buffer 563 from being inputted to the line adder 
562 for the first line of the n' lines which are to be 
compressed. In accumulating the n'-th line to be 
compressed, the accumulation is carried out so 
that the sum of the weighting becomes 2 to the 
power of some number, and the accumulation is 



controlled by the line output shifter 565 so that the 
weight becomes 1. The result of the control is 
written in the video VRAM 4 by using the horizontal 
unit write control unit, thus achieving the pixel data 

5 averaging both in the horizontal direction and the 
vertical direction. 

As described above, according to the present 
embodiment, it is possible to carry out scaling 
while carrying out the picture filtering processing of 

io the input dynamic data in desired sizes, so that 
there is an effect that the multi-media data can be 
displayed in high quality in the window environ- 
ment. 

Further, as described in the sixth embodiment 

75 of the present invention, it is also good to initialize 
each line by the coordinates / mask data read 
control unit 32 by storing in advance the initial 
values which are necessary for the horizontal line 
generator 51, the vertical line generator 53 or the 

20 line averaging unit 56 in the coordinates data stor- 
ing unit 24 of the mask data storing memory 2. 
Particularly, the line averaging unit 56 requires only 
the information of whether the current lines are 
necessary and information of input weighting coeffi- 

25 cient and line buffer output coefficient, so that there 
is an effect that the vertical line generator 53 can 
be omitted and the line average control unit 566 
can be replaced by a simple register. Further, 
since the initial value of the scaling can be 

30 changed in line unit, a more complex special effect 
can be obtained such as, for example, a 
trapezoidal display of the dynamic window or a 
mapping in the area encircled by a curve is made 
possible. Similarly, in combination with the p x m 

35 small screen split control function as descried in 
the second embodiment, it is needless to mention 
that the scaling can be carried out independently 
while performing the picture filtering in the small 
screen unit. A multi-function can also be obtained 

40 in this case without a substantial change in the 
control circuit. 

An eighth embodiment of the present invention 
will be explained with reference to Fig. 22. Fig. 22 
is a block configuration diagram of the eighth em- 

45 bodiment of the present invention. Referring to Fig. 
22, three video pictures of a picture data input unit 
A 12, a picture data input unit B 13 and a picture 
data input unit C 14 are inputted. Although the 
number of the input video pictures is assumed to 

so be three in the present embodiment, it is needless 
to mention that the present invention can be ap- 
plied to any desired number of at least two input 
video pictures. 2' designates a mask data storing 
memory having a 2-bit depth, and this mask data 

55 storing memory has a mask plane 2-1 for storing 
mask data of a first bit position and a mask plane 
2-2 for storing mask data of a second bit position. 
Other units are the same as those units having the 

15 
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same symbol marks shown in Fig. 1. Each of a 
video VRAM 4\ the mask planes 2-1 and 2-2 has 
bit a number corresponding to the number of pixels 
of the display screen 70 of the display device 7. 

In the mask data storing memory 2 ? having the 
same bit map as that of the graphics VRAM 4' and 
having a depth of a plurality bits, one of the plural- 
ity of picture input numbers can be written, as in 
the case of the color display in the conventional 
graphics VRAM. For example, it is possible to 
express four ways in the masking memory having a 
2-bit depth and 256 ways in the masking memory 
having an 8-bit depth. Normally, one way is al- 
located to the graphics display and no allocation is 
made to correspond to any picture data input for 
the video VRAM. Accordingly, the maximum num- 
ber of picture data input units that can be handled 
in the mask data storing memory 2 having the n-bit 
depth becomes 2 to the power of n - 1. In the 
plurality of picture data input unit, picture input 
numbers are defined exclusively in the respective 
picture data inputs corresponding to each picture 
data input unit. For example, the input unit A 12 
has "01", the input unit B 13 has "10" and the 
input unit C 14 has "11 in the binary unit respec- 
tively. "00" has been allocated to the graphics VRA 
within the graphics display unit 8. Which input 
picture is to be displayed at what position on the 
display screen within the computer main body is 
determined by assigning the picture input number 
in 2 bits using two mask planes for each pixel on 
the display screen. The CPU within the computer 
main body writes in advance the mask data in the 
two mask planes 2-1 and 2-2 as in the case of the 
preceding embodiments. 

The video VRAM write control unit 3 reads the 
mask data storing memory 1 * corresponding to the 
coordinates of the video VRAM 4* into which the 
inputted pixel data is to be written. In this case, a 
detection of coincidence between the picture input 
number defined in the picture data input unit and 
the contents of the write mask data storing memory 
2* is carried out If the defined picture input number 
coincides with the contents of the write mask data 
storing memory 2\ the video VRAM write control 
unit 3 writes the picture data in the video VRAM 4. 
It is only sufficient to fill in the window square area 
with the data of the picture input number in the 
write mask data storing memory 2 just like drawing 
a window in the conventional graphics VRAM. At 
most one number can be written in one pixel 
component area of the mask data storing memory 
2\ so that a plurality of pictures will never be 
written at the same position of the video VRAM 4 if 
the number of a motion picture input has been 
defined exclusively. 

Therefore, according to the present embodi- 
ment, it is possible to display a motion picture 



window by merely drawing in the mask data storing 
memory the number data of the motion picture 
input to be displayed, in the manner similar to that 
of the conventional graphics drawing. As a result, 
5 there is an effect that the operator can handle the 
window display without being conscious about the 
dynamic window. 
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Claims 



A video picture display device, comprising: 

means (1) for inputting pixel data corre- 
sponding to each pixel of a video picture struc- 
tured by a predetermined number of pixels; 

a bit map memory (4) for storing said 
inputted pixel data; 

means (5, 6) for displaying said video pic- 
ture on a display screen (70) of display means 
(7) within a computer main body (100) based 
on pixel data stored in said bit map memory 
(4); and 

a masking memory (2) for masking pixel 
data according to the shape of a display area 
of said video picture displayed on said display 
screen (70), characterized in that: 

said masking memory (2) has a bit number 
equal to or less than said predetermined num- 
ber of inputted pixel data, 

said masking memory (2) is provided sep- 
arate from said bit memory (4), and 

said video picture display device (110) fur- 
ther includes write control means (3), disposed 
between said pixel data input means (1) and 
said bit map memory (4) and connected with 
said masking memory (2), for reading mask 
data corresponding to pixel data from said 
masking memory (2) in response to input pixel 
data from said pixel data input means and for 
controlling, without reading said bit map mem- 
ory, to determine whether said pixel data is to 
be written in said bit map memory or not. 



2. A video picture display device according to 
Claim 1 , characterized in that: 
45 said mask data (200 - 205) are being di- 

vided for each plurality of scanning lines of 
said video picture within said masking memory 
(2). 

each of said divided mask data is added 
so with coordinates data (240 - 245) for express- 

ing a write starting address to said bit map 
memory of a plurality of pixel data that struc- 
ture scanning lines corresponding to said di- 
vided mask data, and 
55 said write control means (3) determines an 

address within said bit map memory of pixel 
data to be written in said bit map memory, 
based on said coordinates data. 
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3. A video picture display device according to 
Claim 2, characterized in that: 

within said masking memory (2), said 
mask data is divided into a scanning line direc- 
tion and a subscanning line direction of said 
video picture respectively so that said mask 
data is divided into a plurality of mask groups 
(20 - 1 to 20 - 4), 

each of said divided groups is added with 
coordinates data (24 - 1 to 24 - 4) for express- 
ing write starting address to said bit map 
memory of a plurality of pixel data that struc- 
ture scanning lines belonging to each of said 
divided mask group, and 

said write control means (3) determines an 
address within said bit map memory of pixel 
data to be written in said bit map memory, 
based on said coordinates data. 

4. A video picture display device according to 
Claim 2 or 3, characterized in that each of said 
coordinates data includes direction data (250 - 
255) for showing in which direction of a for- 
ward direction or a backward direction a col- 
umn structured by a plurality of pixel data 
corresponding to each of said coordinates data 
is written within said bit map memory. 

5. A video picture display device according to 
any one of Claims 2 to 4, characterized in that 
said coordinates data can be rewritten from 
said video picture display device side. 

6. A video picture display device according to 
any one of Claims 1 to 3, including at least two 
of said masking memories (25 and 26), char- 
acterized in that 

said write control means (3) includes: 

means (41) for instructing one of said at 
least two masking memories as a masking 
memory to be used; 

synchronization timing generating means 
(42) for generating a timing signal synchronous 
with a vertical synchronizing signal of said 
video picture; and 

means (32) for selecting one from said at 
least two masking memories in response to an 
instruction from said instructing means during 
a generation of said timing signal, 

an updating of said mask data being car- 
ried out for an un-selected masking memory of 
said at least two masking memories. 

7. A video picture display device according to 
Claim 6, characterized in that said write control 
means (3) further includes means (48) for 
changing over said input picture data with data 
of a specific color during a generation of a 



timing signal from said synchronization timing 
signal generating means (42) in response to an 
instruction from said instructing means, and 
said selecting means (32) selects one from 
5 said at least two masking memories in re- 

sponse to said instructing means during a gen- 
eration of a next timing signal. 

8. A video picture display device according to 
10 Claim 1, further including: 

means (5) for reading pixel data stored in 
said bit map memory (4); 

picture change-over means (6) disposed 
between said bit map memory (4) and said 
75 display means (7), for changing over between 

picture data read out from said bit map mem- 
ory and graphics data from graphics display 
means (8) within said computer main body 
(100) and sending changed data to said dis- 
20 play means; and 

a keying data memory (9) for storing key- 
ing data for changing over pictures of a bit 
number corresponding to a number of pixels 
that structure a display screen (70) of said 
25 display means to be used by said picture 

change-over means (6), 

said masking memory (2) and said keying 
data memory (9) being disposed within the 
same memory. 

30 

9. A video picture display device according to 
Claim 2 or 3, wherein, when a compressed 
picture of said input video picture is to be 
displayed on said display screen (70), said 

35 write control means (3) further includes: 

first decision means (51) for determining at 
least one pixel data to be allocated from a 
plurality of pixel data for structuring one scan- 
ning line of said input video picture to each of 

40 a plurality of pixels that structure one scanning 

line of said compressed picture, by using an 
oblique line generating algorithm; 

first selecting means (52) for selecting one 
from at least one pixel data allocated by said 

45 first decision means (51) to each of a plurality 

of pixels that structure one scanning line of 
said compressed picture; 

second decision means (53) for determin- 
ing at least one scanning line to be allocated 

so from a plurality of scanning lines for structuring 

said input video picture to each of a plurality of 
scanning lines that structure said compressed 
picture, by using an oblique line generating 
algorithm; and 

55 second selecting means (54) for selecting 

one from at least one scanning line allocated 
by said second decision means (53) to each of 
a plurality of scanning lines that structure said 
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compressed picture, and characterized in that 

said masking memory (2) stores data nec- 
essary for the processing of said first and 
second decision means and said first and sec- 
ond selecting means as a part of said coordi- 
nates data (24), and 

said writing means (3) selectively writes in 
said bit map memory (4) said selected pixel 
data by said selected scanning line based on 
mask data within said masking memory (2). 

10. A video picture display device according to 
Claim 2 or 3, wherein, when a compressed 
picture of said input video picture is to be 
displayed on said display screen (70), said 
write control means (3) further includes: 

first decision means (51) for determining at 
least one pixel data to be allocated from a 
plurality of data for structuring one scanning 
line of said input video picture to each of a 
plurality of pixels that structure one scanning 
line of said compressed picture, by using an 
oblique line generating algorithm; 

first averaging means (55) for averaging at 
least one pixel data allocated by said first 
decision means (51) to each of a plurality of 
pixels that structure one scanning line of said 
compressed picture; 

second decision means (53) for determin- 
ing at least one scanning line to be allocated 
from a plurality of scanning lines for structuring 
said input video picture to each of a plurality of 
scanning lines that structure said compressed 
picture, by using an oblique line generating 
algorithm; and 

second averaging means (55) for averag- 
ing at least one scanning line allocated by said 
second decision means (53) to each of a plu- 
rality of scanning lines that structure said com- 
pressed picture, and characterized in that 

said masking memory (2) stores data nec- 
essary for the processing of said first and 
second decision means and said first and sec- 
ond averaging means as a part of said coordi- 
nates data (24), and 

said writing means (3) selectively writes in 
said bit map memory (4) said averaged pixel 
data by said averaged scanning line based on 
mask data within said masking memory (2). 

11. A video picture display device according to 
Claim 10, characterized in that said first aver- 
aging means (55) includes first shifting means 
(551) for obtaining a power of 2 for each value 
of pixel data that has been allocated by said 
first decision means (51); 

first adding means (552 - 554) for adding 
pixel data values that have been processed by 



said first shifting means (551 ); and 

second shifting means (555) for obtaining 
a minus power of 2 for said added pixel data 
value. 

5 

12. A video picture display device according to 
Claim 1 1 , characterized in that said second 
averaging means (56) includes third shifting 
means (561 ) for obtaining 2 to a power of 2 for 
io each pixel data of each pixel data group cor- 

responding to scanning line groups allocated 
by said second decision means (53); 

second adding means (562 -564) for add- 
ing pixel data values that have been processed 
75 by said first shifting means (551); and 

fourth shifting means (565) for obtaining a 
minus power of 2 for said added pixel data 
value. 

20 13. A video picture display device, comprising: 

means (12 - 14) for inputting pixel data 
corresponding to each pixel of a video picture 
structured by a predetermined number of pix- 
els; 

25 a bit map memory (4*), having a bit num- 

ber corresponding to a number of pixels that 
structure a display screen of display means 
(7), for storing said inputted pixel data; 

means (5, 6) for displaying on a display 

30 screen (70) of said display means (7) based on 

pixel data stored in said bit map memory (4'); 
and 

a masking memory (2 f ) for masking pixel 
data according to the shape of a display area 

35 of said video picture displayed on said display 

screen, characterized in that: 

said input means (12 - 14) inputs a plural- 
ity of video pictures and said plurality of input 
video pictures are given different numbers, 

40 said masking memory (2') has mask data 

of a plurality of bits for each of a plurality of 
pixels that structure said display screen and 
assigns a number of an input video picture to 
be displayed on said pixel with said plurality of 

45 mask data, 

said masking memory (2*) is provided sep- 
arately from said bit map memory (4'), and 

said video picture display device further 
includes write control means (3) write control 

so means (3), disposed between said pixel data 

input means (12 - 14) and said bit map mem- 
ory (4 f ) and connected with said masking 
memory (2 f ), for reading mask data of a plural- 
ity of bits corresponding to pixel data from said 

55 masking memory (2') in response to input pixel 

data from said pixel data input means and a 
video picture number, for comparing a value of 
said plurality of bits that have been read with 
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said video picture number, and writing in said 
bit map memory said pixel data when both 
values coincide with each other. 

14. A method for controlling a video picture dis- 5 
play for inputting motion picture data and dis- 
playing said motion picture data by. using a bit 
map memory, characterized in that said meth- 
od includes the processing of: 

storing write mask data of said motion 10 
picture data; 

reading said write mask data correspond- 
ing to said motion picture data; 

assigning a write position of a picture cor- 
responding to said motion picture data; and is 

determining whether said motion picture 
data should be written in said bit map memory 
or not according to the contents of said write 
mask data that have been read out. 

20 

15. A method for controlling a video picture dis- 
play for inputting motion picture data and dis- 
playing said motion picture data by using a bit 
map memory, characterized in that said meth- 
od includes the processing of: 25 

storing coordinates data for writing said 
motion picture data for each horizontal scan- 
ning; 

generating at least one dimensional write 
address; 30 

reading said coordinates data to be written 
prior to the writing for each horizontal scan- 
ning; and 

setting said coordinates data that have 
been read in an initial address of said write 35 
address. 

16. A method for controlling a video picture dis- 
play for inputting motion picture data and dis- 
playing said motion picture data by using a bit 40 
map memory, characterized in that said meth- 
od includes the processing of: 

storing at least two sets of write mask 
data; 

generating a timing signal synchronous 45 
with a vertical synchronization signal of said 
motion picture data; 

instructing a change-over of said mask 
data; 

controlling a change-over of said write 50 
mask data according to said timing signal and 
said instruction; and 

generating a status display flag for show- 
ing a status of said change-over. 

55 

17. A method for controlling a video picture dis- 
play according to Claim 16, further including 
the processing of forcibly changing over said 



motion picture data to data of a special color. 

18. A method for controlling a video picture dis- 
play for inputting a plurality of motion picture 
data and displaying said motion picture data 
by using a bit map memory, characterized in 
that said method includes the processing of: 

storing assigned plurality of bits corre- 
sponding to each bit map of said bit map 
memory; 

exclusively defining own picture input 
number corresponding to each one of said 
plurality of motion picture data; 

detecting a coincidence between said pic- 
ture input number and the contents of said 
assigned plurality of bits for each bit map; and 

writing only said motion picture data of 
which coincidence has been detected, in said 
bit map memory. 

19. A method for controlling a display of a video 
picture for displaying a compressed picture of 
a video picture written in a bit map memory (4) 
within a predetermined area on a display 
screen (70) of display means within a com- 
puter main body (100). comprising the steps 
of: 

inputting a video picture structured by a 
first predetermined number of pixels for each 
pixel data; 

determining at least one pixel data to be 
allocated from a plurality of pixel data for 
structuring one scanning line of said input vid- 
eo picture to each of a plurality of pixels that 
structure one scanning line of said com- 
pressed picture, by using an oblique line gen- 
erating algorithm; 

selecting one from at least one pixel data 
allocated to each of a plurality of pixels that 
structure one scanning line of said com- 
pressed picture; 

determining at least one scanning line to 
be allocated from a plurality of scanning lines 
for structuring said input video picture to each 
of a plurality of scanning lines that structure 
said compressed picture, by using an oblique 
line generating algorithm; 

selecting one from at said least one scan- 
ning line allocated to each of a plurality of 
scanning lines that structure said compressed 
picture; and 

writing in said bit map memory (4) said 
selected pixel data by said selected scanning 
line. 

20. A method for controlling a display of a video 
picture for displaying a compressed picture of 
a video picture written in a bit map memory (4) 
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within a predetermined area on a display 
screen (70) of display means within a com- 
puter main body (100), comprising the steps 
of: 

inputting a video picture structured by a 
first predetermined number of pixels for each 
pixel data; 

determining at least one pixel data to be 
allocated from a plurality of pixel data for 
structuring one scanning line of said input vid- 
eo picture to each of a plurality of pixels that 
structure one scanning line of said com- 
pressed picture, by using an oblique line gen- 
erating algorithm; 

averaging one pixel data from said at least 
one pixel data allocated to each of a plurality 
of pixels that structure one scanning line of 
said compressed picture; 

determining at least one scanning line to 
be allocated from a plurality of scanning lines 
for structuring said input video picture to each 
of a plurality of scanning lines that structure 
said compressed picture, by using an oblique 
line generating algorithm; 

averaging said at least one scanning line 
allocated to each of a plurality of scanning 
lines for structuring said compressed picture; 
and 

writing in said bit map memory (4) said 
averaged pixel data by said averaged scanning 
line. 

21. A method for controlling a display of a video 
picture according to Claim 19, further including 
a masking memory (2) for masking pixel data 
according to the shape of the display area of 
said video picture to be displayed on said 
display screen (70), characterized in that: 

said selected pixel data in said selected 
scanning line is selectively written in said bit 
map memory (4) based on mask data within 
said masking memory (2). 

22. A method for controlling a display of a video 
picture according to Claim 20, further including 
a masking memory (2) for masking pixel data 
according to the shape of a display area of 
said video picture to be displayed on said 
display screen (70), characterized in that: 

said masking memory (2) has mask data 
of a bit number equal to or less than a pre- 
determined number of said inputted pixel data; 

said masking memory (2) is provided sep- 
arate from said bit map memory (4); and 

said averaged pixel data in said averaged 
scanning line is selectively written in said bit 
map memory (4) based on mask data within 
said masking memory (2). 



23. A method for controlling a display of a video 
picture according to Claim 19 or 21, character- 
ized in that said step of selecting at least one 
pixel data comprises the following steps of: 

5 setting a quotient obtained by dividing a 

number of pixels for structuring said input vid- 
eo picture by a number of pixels of a com- 
pressed picture on said display screen as the 
number of basic pixel data of said selected 

io pixel data; 

adding remainders of said division for each 
pixel of said compressed picture (step 101); 

comparing said added remainder with 1 
(step 102); and 

75 when a result of said comparison is at 

least 1, setting the number of said selected 
pixel data for a corresponding pixel of the 
compressed picture to said basic pixel data + 
1 (step 104). 

20 

24. A method for controlling a display of a video 
picture according to Claim 20 or 22, character- 
ized in that said step of selecting at least one 
pixel data comprises the following steps of: 

25 setting a quotient obtained by dividing a 

number of pixels for structuring said input vid- 
eo picture by a number of pixels of a com- 
pressed picture on said display screen as the 
number of basic pixel data of said averaged 

30 pixel data; 

adding remainders of said division for each 
pixel of said compressed picture (step 101); 

comparing said added remainder with 1 
(step 102); and 

35 when a result of said comparison is at 

least 1, setting the number of said averaged 
pixel data for a corresponding pixel of the 
compressed picture to said basic pixel data + 
1 (step 104). 

40 

25. A method for controlling a display of a video 
picture according to Claim 19 or 21, character- 
ized in that said step of selecting at least one 
pixel data comprises the following steps of: 

45 setting a quotient obtained by dividing a 

number of pixels for structuring said input vid- 
eo picture by a number of pixels of a com- 
pressed picture on said display screen as the 
number of basic pixel data of said selected 

so pixel data; 

substituting - (the number of pixels of a 
compressed picture on said display screen) as 
an initial value of a value A (step 110); 

adding to said value A value R which is a 

55 result of a remainder of said division multiplied 

by a number of pixels of a compressed picture 
on said display screen, to obtain a new value A 
(step 111); 
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comparing said value A with 0 (step 112); 

and 

when a result of said comparison is at 
least 0, setting the number of said selected 
pixel data for a corresponding pixel of the 5 
compressed picture to said basic pixel data + 
1 (step 114). 

26. A method for controlling a display of a video 

picture according to Claim 20 or 22, character- w 
ized in that said step of selecting at least one 
pixel data comprises the following steps of: 

setting a quotient obtained by dividing a 
number of pixels for structuring said input vid- 
eo picture by a number of pixels of a com- 75 
pressed picture on said display screen as the 
number of basic pixel data of said selected 
pixel data; 

substituting - (the number of pixels of a 
compressed picture on said display screen) as 20 
an initial value of a value A (step 110); 

adding to said value A value R which is a 
result of a remainder of said division multiplied 
by a number of pixels of a compressed picture 
on said display screen, to obtain a new value A 25 
(step 111); 

comparing said value A with 0 (step 112); 

and 

when a result of said comparison is at 
least 0, setting the number of said selected 30 
pixel data for a corresponding pixel of the 
compressed picture to said basic pixel data + , 
1 (step 114). 

35 
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